Acquisition of anoikis resistance promotes alterations in the Ras/ERK and PI3K/Akt signaling pathways and matrix remodeling in endothelial cells.
Anoikis is a programmed cell death induced upon cell detachment from extracellular matrix. Anoikis resistance is a critical mechanism in tumor metastasis. Cancer cells deregulate and adapt their metabolism to survive in the absence of adhesion, spreading metastases to distant organs. These adaptations include abnormal regulation of growth factor receptors activating prosurvival signaling pathways, such as the Ras/ERK and PI3K/Akt pathways, and extracellular matrix remodeling, leading to metastasis by an increase of invasiveness and inhibiting anoikis. This study investigates the possible involvement of ECM components and signaling pathways in the regulation of resistance to anoikis in endothelial cells (EC). Endothelial cells submitted to stressful conditions by blocking adhesion to substrate (anoikis resistance) display an up-regulation of Ras/ERK and PI3k/Akt pathways by high expression of Ras, ERK, PI3K (p110α) and Akt (Thr 308). After ERK and PI3K inhibiting, all EC-derived cell lines studied showed lower growth, a decrease in invasive potential and a higher rate of apoptosis. Furthermore, anoikis-resistant cell lines display a decrease in the expression of fibronectin, collagen IV and hyaluronic acid and an increase in the expression of laminin, perlecan, αv, β3, α5 and β1 integrins subunits, hyaluronidades 1, 2 and 3 and metalloproteinases 2 and 9. These results indicate that the acquisition of anoikis resistance induced remodeling of the extracellular matrix and overexpression of the PI3K/Akt and Ras/ERK pathway components. Acquisition of resistance to anoikis is a potentially crucial step in endothelial cell transformation.